Thin films that consist of CuO mesocrystal nanosheets: an application of microbial-mineralization-inspired approaches to thin-film formation.
Thin films of copper oxides can be synthesized on substrates by using approaches that are inspired by microbial mineralization processes. In nature, precipitates of manganese and iron oxides with controlled oxidation states and crystal phases are produced through biomineralization by microorganisms. We have previously reported microbial-mineralization-inspired approaches that are comprised of direct and intermediate routes for the controlled syntheses of transition-metal oxides. Herein, these approaches are applied to the thin-film formation and coating of copper oxides and a related compound with controlled crystal phases and morphologies. Thin films of CuO, Cu2O, and Cu2(OH)3Cl were selectively synthesized by using direct or intermediate routes. Notably, CuO mesocrystal nanosheets formed a thin film over the whole of the substrate. The resultant CuO mesocrystal nanosheets showed enhanced properties for the electrochemical detection of dopamine. This study shows the potential applicability of microbial-mineralization-inspired approaches to thin-film coatings.